INTRODUCTION
The swimming pool room of the Sport and recreational complex "Zdravlje" in Leskovac has a span of 60m, and the roof structure was constructed of the double layered catenaries in vertical plane -pretensioned cable truss with diagonal members (figure 1). Insufficient forces of pretensioning may result in the instability of cable trusses. 
FORMATION OF STABLE DOUBLE LAYERED CATENARY
Static analysis of double cable truss girders for the potential combinations of loads yields forces in the girder members, as well as displacements in respect to the reference position. Analysis of losses due to the pretensioning forces provided the value of the initial tension force and dilatation of stabilizing cable.
The pretensioning force is accomplished by tensioning the lower cable and anchoring it by a special anchor. The cable tensioning is carried out after the coordinates of the nodes in zero position of the structure (without load and pretensioning) have been geodetically measured.
The structure parameters which were verified on the spot in this particular case were: dilatation of the lower stabilizing cable, forces in the end members of the stabilizing cable measured by a special mechanical instrument ( fig. 2 ) and vertical displacement of the medium point of cable truss in respect to the "zero position". A special attention was paid to the medium cable trusses, because out of all eight cable trusses its chord was the smallest, but the pretensioning force in the stabilizing cable was the highest. Because of that, the forces in the stabilizing cable were carried out, as well as the recording of the geometry of the cable truss girder and the characteristic vibrations of the girder. The dynamic examination of the girder was carried out the inertial dynamic instruments (Fig. 3 ).
EXPERIMENTAL RESULTS AND CORRESPONDING THEORETICAL VALUES
Procedure of verification of the calculation model in respect to the real structure whose "response to pretensioning" was obtained by the measurement in situ was accomplished by comparing the results obtained by static measurement on the cable truss to the results obtained by the finite displacement method. The differences in the displacements of nodes and forces in the members ( fig. 4 .A, 5.A and 6.A) were determined. The theoretical results are obtained by the application of program modules whose author is Dragan Kostić: CABL-T (calculation of girder geometry and the forces in members according to an analytical method), CABL-TP (preprocessor for entry of data into MKP) and CABL-N (calculation of girder geometry and forces in members according to the finite displacement method) [4] . Due to the geometrical non-linearity of the "response" of the structure, its multiple static indeterminacy, assumed pretensioning forces, several corrected calculation models have been formed. Each of the corrected models contains members which do not participate in redistribution of pretensioning forces which are entered into the stabilizing cable. Values on the altered models were analyzed and compared to the measured values. The criterion for adoption of the calculation model is congruence with the experimental data ranging between 85% and 100%.
Five calculation models which were corrected by exclusion of certain members of the web have been analyzed in detail. Theoretical results of the corrected calculation model (figure 1. B) which exhibited the highest discrepancy with the test results, verified the calculation model (Figure 4 .B, 5.B and 6.B) [4] .
DIAGNOSTICS OF DYNAMIC PARAMETERS
The dynamic properties favorable for comparison with the experimental data for the corrected mathematical model "5" were acquired. The dynamic testing, conducted with two inertial instruments yielded the following accelerograms ( fig. 7) .
A fast Fourier transform was used to calculate the energy of spectral density implementing the complex conjugation, that is, the energy values of varied frequencies were obtained. The graphic presentation of the amplitude spectrum in the function of the frequencies clearly distinguishes dominant oscillation frequencies ( fig. 8 ). Data obtained in this manner are s0uitable for comparison with the calculation results. Fig. 7 Vibrations of the catenary drawn according to the data decoded from the graphic records of the accelerometers SMU-1 and SMU-2 in the nodes 9 and 13 of the bearing cable Experimentally obtained results (forces, displacements, and frequencies) represented the basis for theoretical analysis on the mathematical model which will, according to its geometrical and physical characteristics have complete similarity to the real modelprototype of the tested structure. Static and dynamic response of the adopted mathematical model, in comparison to the experimentally obtained results, are in agreement in the range of statistic reliability (90% do 100%). Eo ipso, it can be stated that the adopted and implemented calculation methodology is easily applicable to the class of problems which were being solved here.
The implemented combined analytical-iterative procedure demonstrated that n analysis of similar models can be quickly and reliably conducted, with the correction of entry parameters. The results of static parameters (forces in the members and displacements) and comparison of characteristic maximum and minimum values, have been obtained through implementation of program modules CABL-T, CABL-TP and CABL-N, while the dynamic characteristics of the structure (characteristic and forced frequencies) have been obtained through implementation of the software package AnSys or some other with similar characteristics (ESA-Prima Win, Straus, Lusas, Diana…).
CONCLUSIONS
The conducted analyses in this chapters 3 to 5 identify the practical working steps in calculation and analysis of cable trusses [4] :
(1) Adoption of global geometry of girders, physical constants and dimensions of bearing elements and loads which will act on the structure, (2) Previous calculation of cable trusses with the usage of program modules CABL-T and CABL-TP, (3) Static calculation with the usage of the program block CABL-N, (4) Dynamic calculation of modal, harmonic and transient vibrations through implementation of ANSYS or some other software with similar characteristics. Calculations conducted in this manner yield reliable results which are very close to static and dynamic response of the structure prototype and have quick convergence to the solutions (phases 2, 3 and 4). In the design phase, these results provide the control of tension force and reduction of unpleasant vibration of cable truss. Thus directly control the stability of these structures.
The preparation phase (1) depends exclusively on the degree of knowledge, experience and skill of the designer.
